Mitochondrial and cytosolic sources of hydrogen peroxide in resting C2C12 myoblasts.
The relative contributions of different mitochondrial and cytosolic sources of superoxide and hydrogen peroxide in cells are not well established because of a lack of suitable quantitative assays. To address this problem using resting C2C12 myoblasts we measured the effects of specific inhibitors that do not affect other pathways on the rate of appearance of hydrogen peroxide in the extracellular medium. We used inhibitors of NADPH oxidases (NOXs), suppressors of site IQ electron leak (S1QELs) at mitochondrial Complex I, and suppressors of site IIIQo electron leak (S3QELs) at mitochondrial Complex III. Around 40% of net cellular hydrogen peroxide release was from NOXs and approximately 45% was from the two mitochondrial sites; 30% from site IIIQo and 15% from site IQ. As expected, decreasing cytosolic antioxidant capacity by lowering glutathione levels increased the absolute rates from all sites without changing their proportions, whereas decreasing antioxidant defenses in the mitochondrial matrix increased only the absolute and relative contributions of the two mitochondrial sites. These results show directly that mitochondria are a major contributor to cytosolic hydrogen peroxide in resting C2C12 myoblasts, and provide the first direct evidence of superoxide/hydrogen peroxide production from site IQ in unstressed cells.